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EXECUTIVE SUMMARY

In January 1996, US. Department of Transportation Secretary Federico Pena unveiled the
Operation Timesaver initiative at the annual meeting of the transportation Research Board
(TRB). The Secretary set a national goal of building and deploying an Intelligent Transportation
Infrastructure (ITI) across the US “to save time and lives and improve the quality of life for
Americans.

Operation Timesaver challenges state and local transportation planners to “buy smart” by
investing in an arsenal of new technological tools to keep the flow of people and goods moving
more smoothly, safely, and with less impact on the environment.

Intelligent Transportation Infrastructure (ITI) is the infrastructure portion of Intelligent
Transportation Systems (ITS) in metropolitan areas. The ITI refers to those portions of ITS-
related hardware, software, services, etc. that today and increasingly in the future, will manage
and support the transportation-related activities. This is typically happening first in metropolitan
areas but is expanding to include specific commercial vehicle services and rural needs.

This report summarizes the deployment of Intelligent Transportation Infrastructure (ITI)
in the largest 75 Metropolitan Areas United States and answers the question: “What Intelligent
Transportation Infrastructure is operational and in the field today?’ This report showcases the
deployment of the ITI components.

Regional Multimodal Traveler Information Center (RMTIC)
Traffic Signal Control System
Freeway Management System
Transit Management System
Incident Management Program
Electronic Fare Payment System
Electronic Toll Collection (ETC) System
Railroad Grade Crossing Warning System and
Emergency Management System

At the printing of this report in June 1996, two components are not represented, Railroad
Grade Crossing Warning System and Emergency Management System. Data collection efforts
for these two components are currently underway and will be reported in later versions of this
summary.
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It is hoped the reader will be able to review the report and quickly identify what ITI
Technologies are deployed, and where they are deployed. The reader will also be able to obtain
detailed information about any of the projects listed on this exhibit by using the Intelligent
Transportation Infrastructure Deployment Monitoring System being developed by Oak Ridge
National Laboratory (ORNL) for the U.S. DOT. This database can be accessed by the Internet
address http://128.169.84.18/.  The data used in this report and the deployment monitoring
database is based on unverified survey data current as of June 1996. Transportation professionals
are encouraged to comment on the database. The intention is to update and distribute this report
on a regular basis.

The attached tables summarize ITI deployments in 75 large metropolitan areas. As you can see,
a number of areas have already made partial investments in the ITI.. There are 41 Freeway
Management Centers, 39 Advanced Public Transportation, 57 Centralized Traffic Signal Control
Systems, Incident Management Programs 39, and 28 with Electronic Toll Collection Systems.

Note: Funding of the ITI is through various public/ private sources to include Federal, State and
Local funds.
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Foreword

The purpose of this report is to show the deployment of Intelligent Transportation
Infrastructure (ITI) in the United States. The report answers the question: “What Intelligent
Transportation Infrastructure is operational and in the field today?’ The report will showcase the
deployment of ITI components (defined and listed below) in the largest 75 Metropolitan Areas
in the United States. A reader should be able to view the report and quickly identify what ITI
Technologies are deployed, and where they are deployed. The reader will also be able to obtain
detailed information about any of the projects listed on this report by using the Intelligent
Transportation Infrastructure Deployment Monitoring System being developed by Oak Ridge
National Laboratory (ORNL).

Funding of the ITI is through various public/ private sources to include Federal, State and
Local funds. The data for this report and the deployment monitoring system is currently being
collected through a contract with ORNL. This collection effort began in September of 1995.
However, data collection under this effort did not include the Railroad Grade Crossing Warning
System and the Emergency Management System ITI components. The data used in this report
and the deployment monitoring database is based on survey data current as of June 1996.

Construction of the World Wide Web (WWW) home page is complete. As mentioned
earlier, the ITI Deployment Monitoring System will be linked to many other transportation and
engineering related web sites.

More information on the ITI Deployment Monitoring System can be obtained by
contacting Barry Zimmer of the FHWA Office of Traffic Management and ITS
Applications, at e-mail address bzimmer@intergate.dot.gov.  Mr. Zimmer can also be
reached by faxing comments or questions to 202-366-8712.



vii

Table of Contents

Page

Executive Summary ’. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v
Definition of the ITI Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
ITI Deployment Monitoring System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Region1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Region3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Region4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Region5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Region6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Region7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Region8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Region9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Region10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
The Next Step for the ITI Deployment Monitoring System . . . . . . . . . . . . . . . . 99

For more detailed information, or to provide comments,
this data can be accessed on the World Wide Web at:

http://128.169.84.18/

http://ntl.bts.gov/lib/jpodocs/edldocs1/6464/reg8.pdf
http://ntl.bts.gov/lib/jpodocs/edldocs1/6464/reg9.pdf
http://ntl.bts.gov/lib/jpodocs/edldocs1/6464/reg10.pdf


  
viii

List of Tables

Page

Table 1 - 75 Metropolitan Areas ITI (Alphabetical Listing) . . . . . . . . . . . . . . . . . . . . . . . . . . . .4

Table 2-75 Metropolitan Areas ITI by Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

Region 1
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15

Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20

Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22

Region 3
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27

Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32
Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33
Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34

Region 4
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37

Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41

Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43

Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44

Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .46

Region 5
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49
Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .51

Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53

Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .55

Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .56



ix

Region 6
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59
Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .61
Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .62
Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .63
Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .64

Region 7
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .67
Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .68
Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .69
Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .70
Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .71

Region 8
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .75
Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .76
Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .77
Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .78
Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .79

Region 9
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .83
Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .86
Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .89
Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .91
Table - 5 Electronic Toll Collection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .92

Region 10
Table - 1 Traffic Signal Control Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .95
Table - 2 Freeway Management Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .96

Table - 3 Advanced Public Transportation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .97
Table - 4 Incident Management Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .98
Table - 5 Electronic Toll Collection Systems (None in this Region) . . . . . . . . . . . . . . . . . . . . . . .



Definition of the Intelligent Transportation Infrastructure (ITI)
Components

The U.S. DOT has defined nine infrastructure components for Intelligent Transportation System
(ITS) traffic management and traveler information services in a metropolitan area. The elements
are basic ITS capabilities which are currently available for deployment or are already in
operation. The ITI components are defined as follows:

Funding of the ITI is through various public/ private sources to include Federal, State and Local
funds. The Regional Multimodal Traveler Information Center (RMTIC) provides a centralized
source of roadway and transit information, and gives a comprehensive and integrated view of
the road and traffic conditions throughout a metropolitan area or region. The RMTIC is
considered a key feature of the ITI in that it will be the focal point for information collection and
dissemination. The RMTIC will link data from the other ITI features into a comprehensive
regional information system, thereby facilitating the timely distribution of critical travel-related
information to the traveler and transportation-related commercial users.

2. Traffic Signal Control System:
Current state-of-the-art traffic signal control systems have the capability to dynamically

modify the signal timings in response to changing traffic demand and to coordinate operation
between adjacent signals to maximize the roadway (network) throughput. At a minimum, these
coordinated signal control systems can provide for the selection of several time-of-day or special
signal timing patterns that can optimize operations along major arterial routes and over traffic
networks.

3. Freeway Management System:
Freeway traffic managers in a metropolitan area have the capability to:

- monitor traffic and other environmental conditions on the freeway system,
- identify recurring and non-recurring flow impediments,
m implement various control and management strategies (such as ramp metering

and/or lane control),
- provide critical information to travelers through infrastructure-based
dissemination methods, such as variable message signs and highway advisory
radio.

4. Transit Management System:
Transit fleet management systems for metropolitan areas manage bus operations based on

real-time bus locations. Automatic Vehicle Location (AVL) data is used to optimize bus routes
by providing reliable bus position information to the dispatch. The dispatcher with computer
assistance can compare the vehicle location with schedule information to track schedule
adherence, and when necessary take corrective actions to either get the vehicle back on schedule
or dispatch additional resources to cover the route. In addition, any pertinent schedule
information would be provided to the RMTIC for dissemination in near real-time to the traveler,
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5. Incident Management Program:
Metropolitan areas currently have systems for quickly identifying and responding to

incidents that occur on freeways and major arterials. The objectives are to rapidly respond to
incidents with the proper personnel and equipment, to aid accident victims, and to facilitate the
rapid clearance of the accident from the roadway. Timely execution of these activities will save
lives while minimizing the buildup of queues and reducing the delays and frustrations of the
traveling public. To accomplish this, real-time input from the freeway and arterial surveillance
systems and the agencies responsible for managing them is critical.

6. Electronic Fare Payment System:
Electronic fare payment systems will be in operation within metropolitan areas for

collection of transit fares, parking lot fees, etc. The systems will include hardware and software
for roadside, in-vehicle, and in-station use; and passenger/driver payment cards, which possibly
would include financial and card accounting systems. Electronic fare collection eliminates the
need for travelers to carry exact fare (change) amounts and facilitates the subsequent
implementation of a single fare payment medium for all public transportation services, Manual
cash payment would continue to be supported.

7. Electronic Toll Collection (ETC) System:
Electronic payment systems are in operation within or around a number of metropolitan

areas (and on segments of rural interstate systems) for automated toll collection. Toll payment is
processed via payment cards or tags as the vehicle passes the toll station at a safe speed
(ultimately at normal highway speed), thereby decreasing delays and improving roadway
throughput.

8. Railroad Grade Crossing Warning System:
Improvements to Railroad Grade Crossing safety would feature the use of an in-vehicle

warning system to encourage safe driving behavior by better focusing driver attention on the
danger of trains approaching a railroad crossing.

9. Emergency Management System:
The proper authorities would have immediate notification of the precise location of

crashes and breakdowns via an in-vehicle “MAYDAY” button. This technology would primarily
be aimed at rural America where accidents and breakdowns, on the average, are reported less
quickly than in metropolitan areas.



Intelligent Transportation Infrastructure (ITI) Deployment
Monitoring System

The establishment of a national inventory on Intelligent Transportation Infrastructure will
not only help answer many of the congressional requests involving the ITS program, but it will
also provide the U.S. DOT with the necessary raw data on the deployment of ITI for benefit-cost
purposes. The ITI Deployment Monitoring System will solidify the U.S. DOT’s role in
energizing the information sharing of ITI Deployment at all levels of government.

It is certainly useful for transportation officials to be able to obtain current and up to date
information regarding the deployment of Intelligent Transportation Infrastructure. On the
following pages is a sample of the infrastructure deployment data that can be accessed using the
deployment monitoring database. Funding for the ITI is from a variety of both public and private
sources to include Federal, State, and Local funds. The first table is an alphabetical listing of the
75 Metropolitan Areas and their ITI Deployment. The second table is an alphabetical listing by
FHWA Region of the 75 Metropolitan Areas and their ITI Deployment. Also available is a more
detailed handout, by Region, of each Metropolitan Area’s ITI Deployments. The data tables
detail the deployment of ITI in each state and region of the United States. The data collection for
the Metropolitan Areas that are included in the 75 largest is complete.

* Note: The data used in the following database and handouts are based on unverified survey
data, which is current as of June 1996.

CODE FOR DATABASE

Y = Yes, Metropolitan area has a particular ITI deployment.
N = No, Metropolitan area does not have a particular ITI deployment.
Total Number = Total ITI deployed within a Region.
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The Next Step for the ITI Deployment Monitoring System

Two Questions arise, now that the FHWA is going to have a nation wide inventory of
Intelligent Transportation Infrastructure. The first being: “How are we going to make the
information available for public use?’ . The second being: “How do we propose to keep such a
monitoring system updated with current, useful information?“. The solution to both questions is
making the ITI Deployment Monitoring System available on the World Wide Web (WWW).

The ITI Deployment Monitoring System WWW home page will have the capability of
being accessed by anyone with an Internet connection interested in the information on Intelligent
Transportation Systems. The WWW home page will eventually have links leading to and from
other transportation and engineering related web sites. The ITI Deployment web site will
therefore be very accessible to Transportation Professionals, and Government Officials as well as
the general public.

A WWW home page will also establish an avenue of information exchange, which could
make the ITI Deployment Monitoring System almost a self maintained database. For example,
State and City DOT officials would not want to “short-change” themselves when it comes to the
scope of ITI their state or city has operational. The incentive is there for State and City DOTs to
give us the necessary information via the Internet to maintain such a deployment monitoring
system.
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